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Phytochemical Constituents of Actinidia arguta 

Joon Ih Whang, Hyung In Moon* and Ok Pyo Zee 

Pharmacognosy Lab., College of Pharmacy, SungKyunKwan University, Suwon 440-746, Korea 

Abstract - The root of Actinidia arguta was extracted with methanol and the methanol extract 
was suspended in H 2 0 and successively partitioned with n-hexane, CHjCLj, EtOAc and «-BuOH. 
Repeated column chromatographic separation of the EtOAc extract resulted in the isolation of two 
flavonoids (compounds 2 and 3) and two triterpenes (compounds 1 and 4) and CRjCL, extract to 
afford three lignans (compounds 5-7). Their structures have been established by spectroscopic 
means to be (+)-tormentoside(l), (-)-catechin(2), (-)-epicatechin(3), (+)-uscaphic acid-28-0-(3-D- 
glucopyranoside(4), (+)-pinoresinol(5), (+)-medioresinol(6), and (-)-syringaresinol(7). 

Key words -Actinidia arguta, (+)-tormentoside, (-)-catechin, (-)-epicatechin, (+)-uscaphic 
acid-28-O-P-D-glucopyranoside, (+)-pinoresinol, (+)-medioresinol, (-)-syringaresinol. 

^(Actinidia arguta^ T^M-?^4(Actinidiaceae) 

"§31 ^ *H*r4. <f ^ cfl*fl Li(1952) 

2(X^-, ^bi 1 1(1967)4 Darrow(1975)fe- ^ 25f°l 
ef *r£U Everett(1981)fc 3&g-°)*)-3. 5L2.tr «r & 
o», ^o)l 4^3r}i.^fe A arguta^ m 
«M ?H^2fl(A polygama), $AA(A kabmikta)^- 
^^4(A rufa) ¥ 4^o) SiT^. 1 ' 
^HM^fe 7 A°}7\ 7m°fl ^S\JL #7]2l 7^ 

a£g>>i miL*\3. 4 

2 cm ^iS^U Bfl^jol^ 3~107|)7r ^e)3I ^ 

°fl *S?<>1 £4. *Nfe «t€*§°l*l *H 2.5cm 
^£3*1 lO^ofl ^jjo^. o}o.^ C3) j) Fe> Na> 

K, vitamin A vitamin C if ^-H? mineral^}- vita- 
min°] tr-fh?! 'S 0 ^^ SM^r. 2 - 3 ' «ffio|8r 



*J5L^;*} : Fax : 031-292-8800 



AJJ ^ $ 7] 

Kor. J. Pharmacogn. 
31(3) : 357 ~ 363 (2000) 



ei- nm, am, %m&, mtm, mm, «#, rem, 

DHL. iSft, tfr&ffS/ftii, ttffi, 

^^(A polygama^ *fl# ^S-lS^HHfe fruit 
gallg.w.&j 2o^2324-tetrahydroxy-urs-12-en-28-oic 
acid ^ 5^51 triterpene°l «-e) MjL£)Si3L, 6) callus 
tissueS.-^efe ursolic acid 4 8^3} S}f#<>l Jfrel 
Jt3Z^I5a.^-. 7) £4 ^H^-t^I-c- iridoid end gluco- 
side 31 H*?! iridodialogentiobioside 2 }- dehydroirido 
dialogentiobioside^l -g-^ JiLZ£l£4. 8) 4 
-MS^&l-fe- Sl^-ar"?! iridane type2| monoterpene 
lactone"?! dihydroepinepetalactone 4 6^2] 

flavonol trigh/coside^l'isl quercetin 3-O-p- 
D-[2G-0-P-D-x> 7 lopyranosyl-6G-0-a-L-rhamnopyra- 
nosyl]glucopyranoside4 kaempferol analogl- 0 l -§-5J 
iSSlSiJ'., 10 ' A eriantha£\ ^eHWfe daucosterol, 
ursolic acid, ^-sitosterols 2o^3ct^4-trihydroxy-urs- 
12-en-28-oic acid, 2a,3a-dihydroxy-24-acetyl-urs-12- 
en-28-oic acid^4 triterpene*! iLHS^i}. 11 ' 
^14efl(A kohmiktan ^^.=M^ 
7} $X^e oligosaccharide complex (AKOS)!- ^-el 
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*}<&°.*\, m ^B]6)lAi^ daucosterol, B-sitosterol°l 

£4. St^lHfe kaempferide-7-O-rhamnoside, kae- 
mpferide-3-0-rutinoside-7-O-rhamnoside7} -g-5] .S. 
i£)&2.. ascorbic acid(634mg/ 

100g)7 r f-fr£H IW^^.™ A de/ioosaS] 

4€S^-Elfe neutral oligosaccharide/} iL2£j 
^rf. M) a. 4] s) ^§ASc quercetin, kaempferol 
§s) flavonol triglycoside 3-JLS\?X±v\, 3^ 
hydroxy-urs-12-en-28-oic acid 2} 3p\24Klihydroxy- 
urs-12-en-28-oic acid ^ triterpene^ll 

ethyl acetate S-^^LS.^ triterpene S^fl* 2^- 
[(-t-)-tormentoside, (+)-euscaphic acid 28-O-P-D- 
glucopyranoside]-2r catechin sFlHr 2^- [(-)-cat- 
echin, (-)-epicatechin]-§- #e1«r^^ methylene 
chloride ^^AS^fe Ugnan f*%& 3*[(+> 
pinoresinol, (+)-medioresinol, (-)-syringaresinol] 

3 7^ S^l- £f Actinidia ^Mfe 

ar^wta, Actinidiaceae)^: 199yd 81H a 

7PI A|«f 54 -8-*! « TLC 3 

column chromatography^- 4Hfe EPg- -g-^# *fl 
^•*H ^r^-^f^l 1 ^- Column packing^- silica gel 
-gr Kiesel gel 60(Art 9385 and 7734 Merck)5_^ 
70-2304 230-400 meshf- >WHajl, molecular 
sieve column chromatography-8- packing material 
£ Sephadex LH-20(Pharmacia)i- TLC 
plate-c- Kiesel gel 60 F254 precoated plate(Art. 
5552. Merck)Sr RP-18 plate(Merck)* a1-§-*}8°- 
LPLC-§- column-S- Lobar-A Lichroprep Si 60 
(Merck) column *g RP-18 Lichroprep(Merck)i- *] 
•S-SrSacK S^^Sf^Sfe 10% H 2 S0 4 (in EtOHpr 
anisaldehyde H 2 S0 4 ^ 1% KOH*l^ A>§.^&2. 
isj, UVS. 254, 365 nm detection^ *S*S«rS^. -S 
^1 A V§-$ ?]7fc mp(Gallenkamp melting point 



apparatus), FT-IR(Nicolet model 205 FT-IR spec- 
trophotometer), UV lamp(Spectroline(Model ENF- 
240C. USA)), UV Spectrophotometer(Sbimadzu UV 
240 UV-Visible Recording Spectrophotometer), 3 H- 
NMR[Varian Unity Inova(500 MHz)], "C-NMRfVa- 
rian Unity lnova(125 MHz)], El-MSQeol JMS-AX 
505WA), FAB-MSQeol JMS-AX505WA), LPLC(Du- 
ramat 80 pump), HPLCQAI Instrument)^ cf. 

S! S^i --§-£<M]ltt «5lS 42 kg^] MeOH 
5* ^ 7}? 101M 
^ 1*} ^t}3L ^ ^ahi cm 

MeOHS. ^4^ V (50°C °1*})*IH 5*M 23) «J4 

MeOH ext# £5^. °1 MeOH ext.* m 
grQ-s}^ hexane, methylene chloride(53 g), ethyl 
acetate(35 g), n-butanol, water extM ^Si^. 

EtOAc ext 35g 25gi- 3*M CHC^eOH: 
water(90:ll:l), CM:W(60:10:1), C:M:W(30:10:l)Sr 
7 *H M^7H -fr^MS Af§-*>^ S flica 

gel column chromatography!- ^1«H*1 57fl5] ^ 
SLS. vPr^cf. 

2rlf§ 1 - ASKS) EA exL« silica gel chroma- 
tography!- «H ^ 57flS) ^ 3^ ^# 
530 mg^ tfi*><H c}a] EtOAc:MeOHnwater (100: 
10:0.3)1- fri-§-n1) J. silica gel column chromatog- 
raphy* €^*M.37flfi] ±&%°3. M^fSti^. o] 
& 1^ i^-^-l- RP Sep-Pak®(MeOH:water=l:3, 
1:2, 1:1)S ^^1«H tfW #^ 61 mg# ^ 

5ft4. 

mp: 206-208°C, [oO" +3.8°(MeOH, c 0376); 
UV X^CMeOHinm: 217; IR, v^inujol, cm -1 ): 
3300(OH), 1734(0-0), 1640(C=C), 1462, 1378, 
1166; MS(FAB, 70 eV mlz, rel. int.): 673 
([M+Na] + , 8), 307(27;, 289(22), 154(100), 137 
(100); 1 H-NMR(500MHz, pyridine-ds, 8ppm): 1.07, 
1.10, 1.22, 126, 1.40, 1.68,(each 3H, s, 6XCH 3 ), 
1.08(3H, d like, /=7.5Hz, CHJ, 2.94(1H, s, H- 
18), 339(1H, d, /=9.5 Hz, H-3), 4.07(1H, m, H- 
2), 5.50(1H, br s, H-12), 6.3K1H, d, /=7.5Hz, 
anomeric); U C-NMR(125 MHz, pyridine-d 5 , Sppm): 
(Table I). 

mti^ 2 -Compound 14 *«itr ^ 
571)51 «4| ^ 4«i 4.488 g-Hl cH«H 

4 A 1 EtOAc:MeOHrwater(100:10:02)l- -a-i-S- 13 ^ 
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Table I. U C-NMR data of compounds 1 and 4 (125 MHz, 
pyridine-ty 



c# 


1 


4 


Sc 


5 C 


1 


48.48 


44.92 


2 


69.09 


68.08 


3 


84.32 


81.24 


4 


38.96 


40.63 


5 


56.42 


50.72 


6 


19.51 


20.62 


7 


33.96 


35.45 


3 


41.08 


42.74 


9 


48.32 


50.58 


10 


40.30 


40.75 


11 


24.63 


26.09 


12 


128.80 


130.34 


13 


139.74 


141.22 


14 


42.60 


44.13 


15 


29.81 


31.15 


16 


26.57 


28.08 


17 


49.08 


50.58 


18 


54.87 


56.37 


19 


73.09 


74.59 


20 


42.60 


44.08 


21 


27.16 


28.67 


22 


38.18 


39.68 


23 


29.66 


31.43 


24 


18.05 


24.25 


25 


17.16 


18.67 


26 


17.46 


18.72 


27 


. 25.04 


26.48 


28 


177.43 


178.94 


29 


27.46 


28.93 


30 


19.30 


19.42 


1' 


96.29 


97.81 


2' 


74.52 


76.01 


3' 


79.74 


81.24 


4' 


71.67 


73.18 


5' 


79.41 


80.93 


6' 


62.77 


64.29 



S} 0 } silica gel column chromatography^ -M A ]?r 
n-hexane:EtOAc(l:4)» -fHHMl£ «H silica 
gel column chromatography-!- *J«M 2?fl^ g-^j^. 
S 4¥&4. °1 & 1« £SH cfisfi Sephadex 
column chromatography(MeOH>l- «r*|*H 4?fl^ 
±£%<L£, uPr^cf. 1$ «-hexane:EtOAc 
(1:4)1- - fia? - § tf il.g. *M silica gel column chroma- 
tography! -4H«H 7p> 27fl^ ^&S}<L£ vPf5i 
^ 1$ isg^-g- MeOH:water(2:8>i- ■frM-'lS 
RP Lobar column^, ^ltr ^-4 «H # 



Table II. 'H-NMR and "C-NMR data of compounds 2 
and 3 (CD 3 OD, 500 MHz, 125 MHz) 





2 


3 




c# 


Sh 


s c 5}i 


8c 


2 


4.58 d (7.5) 


82 15 4 82brs 


79.19 


3 


3.99 m 


67.48 4 18 m 


66.80 


4 


2.52 dd (16.5 8 5) 


28 99 2 75 dd (17 0 3 0) 


28 58 




2 86 dd (16 5 5 0) 


2 87 dd (17 0 4 5) 




5 


5.37 d (2 0) 


15731 5 93 d (2 0> 


15730 


6 




96.26 


9523 


7 


5.94 d (2.0) 


156.50 5.96 d (2.5) 


157.30 


8 




95.01 


95.73 


9 




156.93 


156.67 


10 




10022 


99.40 


r 




131.78 


131.59 


2 


6.85 d (2.0) 


115.67 6.99 d (L5) 


114.63 


3 




145.98 


145.08 


4 




145.98 


145.08 


5 


6.77 d (8.0) 


11623 6.77 d (8.0) 


115.22 


6 


6.73 dd (8.0, 2.0) 


119.57 6.81 dd (8.0,1.5) 


118.72 



^ 49mgi- <&m. 

mp: 176~178°C, [a] D 20 ^.5°(MeOH, c 0.444); 
Uy A^(MeOH)nrn: 281, 227; IR, v^&iujol, cm -1 ): 
3200(OH), 1626(C=C), 1519, 1461, 1376, 1284; 
MSCEl, 70 eY mlz, rel. int): 290(M + , 45), 271(5), 
139(100), 123(35); l H-NMR(500MHz, CD 3 0D, 
Sppm): (Table 2\ U C-NMR (125 MHz, CD 3 0D, 
5ppm): (Table 2). 

SrBS 3 -Compound 13)- 

57fl^ ^ ^ 4# 4.488g°ll tflaH 

4 A 1 EtOAc:MeOH:water(100:10:0.2)i- -B-f-g-^IU 
*r*^ silica gel column chromatography-!- -^J^l^r 
^, «-hexane:EtOAc(l:4)«- -S^Ht-S-^S. «M silica 
gel column chromatography!- *J§H 27flS] ^ o. 
3, 4¥£4- o] <f I'd £3H tflefl Sephadex 
column chromatography(MeOH)l- t^sM 47fls] 
ib-S-^^. vpfSJth l«i ±&q-£ «-hexane:EtOAc 
(1:4)1- -^#-§- n fl^. «H silica gel column chroma- 
tography!- *fi*r 2^fl-&} dsg^AS. t-pfft 
°# l«i MeOH:water(2:8)ft -fHt^fl^- 
RP Lobar columnAS. ^ tfSM^ 
53mgi- "££4. 

mp: 242°C, [a] D 20 -19.4°(MeOH, c 0.814), UY 
^(MeOHjnm: 281, 229; IR, v^nujol, cm" 1 ): 
3200(OH), 1627(C=C), 1463, 1377, 1281; MS(EI, 
70 eY mlz, rel. int): 290(M + , 42), 271(3), 139 
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(100), 123(35); 1 H-NMR(500 MHz, CD 3 OD, oppm): 
(Table E); U C-NMR(125 MHz, CD,OD, oppm): 
(Table II). 

*KI# 4 - Wt&£\ EA ext.* silica gel chroma- 
tography m £S) 4tfd &m 
175mg«ll rflsM EtOAc:MeOH:water(100: 10:0.3) 
•§-,.-fr#-§- p Bg- silica gel column chromatographyfi- 

*W Sep-ftik M:W(l:l)sL q$s] 
1-^ 30mg# £84. 

mp: 198~200°C, [a]^ +4.8°(MeOH, c 0.158), 
UV X^CMeOWnm: 210; IR, v^nujol, cm 1 ): 
3375(OH), 1733(C=0), 1620(C=C), 1460, 1377, 
1314, 1264, MS(FAB, 70 eV m/z, rel. int): 673 
([M+Na]\ 5), 338(15), 219(8), 154(67), 136(70); 
! H-NMR(500MHz, pyridine-^, 5ppm): 0.92, 1.04, 
1.22, 126, 138, 1.61 (each 3H, s, 6XCH3), 1.07 
(3H, d, /=6.5 Hz, CHS), 2.93(1H, s, H-18), 3.77 
(1H, br s, H-3), 4.07(1H, m, H-2), 5.54(1H, br 
s, H-12), 63K1H, d, /=8.0 Hz, anomeric); a C- 
NMR(125MHz, pyridine-d 5> oppm): (Table D- 

SUfS S-CHjC^ ext. 5.3 g§- n-hexane:EtOAc: 
MeOH StWi- (2:1:0^ 0:10:1) -B-t-§-*ll5L sil- 
ica gel column chromatography-8- ^ A 1*H 67l)2] 

^-m^ 4-ji z-mw ifs &m 
*i 2^-a} sran* z-m^. mm cha ext. 

-f- silica gel column chromatography-! 
"3-S: 67fifi| -g^ ^ 4$ ^1- 428mg°l] tfl*H 
cW «-hexane:EtOAc(l:l)«- -fi-#^l!5. silica gel 
columnchromatographyl- -M^M 2^ ±&Q^. 
4¥£4. ltf i-S-^f-i- 80% MeOHg- 7\i>}JL 7> 
-§-^ 131 mg# 80% MeOH-§- -ff#-§-°l]£. 

reverse-phase column chromatography -ir ^r*S 
tr CHCl 3 :MeOH(60:l)i- *^§-°fl5. *H silica 
gel column chromatography* ^^l^H 37l|e-l 
3.9-3. -^ftc}. i£ ±$%£ CHCl 3 :EtOAc(2:l)-S- 
? t -g § "Hg. "^W Tfl^r silica gel column chromatog- 
raphy* B -H *^ 14mgi- <S&4. 

mp: 122°C, [a] D 20 +51.5°(CHCl3, c 0.336), UV 
^(CHCynm: 2812, 243, IR, v im (CHCl 3 , cm 1 ): 
3300(OH), 2966, 2869, 1610(C=C), 1516, 1464, 
1269; MS(EI, 72 eV m/z, rel. int): 358(M + , 65), 
327(10), 163(35), 151(100), 131(33); ^-NMR 
(500 MHz, CDCI3, oppm): (Table 3); 1S C-NMR 



Table III. 'H-NMR and 13 C-NMR data of compounds 5 
and 6 (CDC1„ 500 MHz, 125 MHz) 





5 






6 




c# 


8„ 

"H 


8 

c 


C# 


n 


8 C 

c 


1 


3.11— 3.09 m 


54.00 


1 


OIO Q AO 

o.lo— o.uo m 


04.O1 


2 


4.74 a (4.0) 


DC CO 

86.5o 


I 


4./0 a (o.U; 


00.01 


4 


4.26—4.23 m 


11.61 


4 


4oU— 4^4 m 


VQ on 




3.91—3.86 m 






O OA O QQ *v* 




5 


3.11—3.09 m 


ca 00 
54.88 


5 


o.lo— a.Uo m 


DO.IU 


6 


4./4a(4.0) 


86.58 


o 


4.76 a (5.0) 


DC OA 

OD.o4 


8 


4.26—422 m 


1231 


o 

8 


429— 424 m 


TO 




0 r\i D Of? 

3.91—3.86 m 






O OA Q OQ 

3.90— o.oo m 




1 




133.65 


1 




XaZ.oZ 


2' 


6.91—6.80 m 


1 /VI OT 

109.37 


O' 

Z 






3' 




147.43 


3' 




1 /IT Q/l 

14 /.o4 


4' 




145.97 


4' 




134.96 


5' 


6.91-6.80 m 


115.00 


5' 




14734 


6 


6.91-6.80 m 


119.66 


6' 


659 s 


10339 


1" 




133.65 


1" 




133.57 


2" 


6.91-6.80 m 


10937 


2" 


6.91-6.82 m 


10927 


3" 




147.43 


3" 




14739 


4" 




145.97 


4" 




145.94 


5" 


6.91-6.80 m 


115.00 


5" 


6.91-6.82 m 


114.96 


6" 


6.91-6.80 m 


119.66 


6' 


6.91-6.82 m 


119.63 


OMe 3.90 s 


56.68 OMe 3.92" 


56.65 










3.91" 


57.08 



(125 MHz, CDC1 3 , 6ppm): (Table W). 
sfH-g 6 -Compound 5$} sipjj* ^ 

6?lj^ ^ ^ &d 2.154 g*D cfl*H 

4 A 1 CHCl 3 :MeOH(10:D* -^-#-§-^5. silica 
gel column chromatography* ^ A ]*M 57fls.) i-S- 
^^S. ^r3X^}. 6-2^1 ^^#-1- CI^C^MeOH 
(l:l)fr -frt-§- n II^. *M Sephadex LH-20 column- 
chromatographyl- <r*8*\ -f- «-hexane:EtOAc(l:2)t- 
ti i-% v l\3- *H silica gel column chromatography 

i^-l- n-hexane:EtOAc(l:2)l- -B^§- D HS. HPLC 
* *\m «1 9mg# 

mp: 170-172°C, [ajj 0 +23.8°(CHCl3, c 0.138); 
UV ^(MeOHfrm: 280, 240; IK, v^CHCL,, 
cm' 1 ): 3439(OH), 2959(C-H), 2800, 1612(C=C), 
1517, 1416, 1273, MS(EI, 70 eY m/z, rel. int.): 
388(M + 100), 357(M + -OCH 3 11), 151(54), 137 
(36); 'H-NMR^OOMHz, CDC1,, oppm): (Table IE); 
"C-NMR (125 MHz, CDC1 3 , Sppm): (Table DI). 

7 -Compound 5^ 
^^r 671)21 ^ ^ ^# 2.154gofl cfl«M 
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Table IV. 'H-NMR and ,3 C-NMR data of compound 7 
(CDClj, 500 MHz, 125 MHz) 

7 



1323; M5(J£1, 70 ey »i/z, reL int.): 418(M T 100), 
387(11), 181(80) 167(65); 'H-NMR(500 MHz, CD 
Clj, 5ppm): (Table 4); 13 C-NMR(125 MHz, CDC1 3 , 
5ppm): (Table 4). 

l£ Mi 10% H 2 S0 4 (in 

EtOH)«Hl *HA3. ttSWSU.^, FAB-MS 



spectrum°)H quasimolecular ion peak^j- m/z 673 
(0VI+Na] + , 18)3. MS spectrum^)- J H- 

NMR 31 13 C-NMR(36C)S-V-Ei W, 0 

IR spectrum°M (3300 cm" 1 )^ carboxy7l 

(1734 cm- 1 ^] m ^r^7} ##3 £4. "C-NMR 
spectrum^W-fe 37j|2l carbinol carbon(69.09, 73.09, 
84.32)2}- t> 7}] 21 carboxyl7l (8177.43) $ -8*1* • 
olf^l^o) carbon(5128.80, 139.74)°1 ##S)U2.°1, 
C-12fe- ^^HJ- shifty J? c-lSB- shifts I6) 5 

AS. o] SJWfr ursane7|| triterpene^-fr 
*r &4. 17) 'H-NMR spectrum^l^i 51.07, 1.10, 
L22, 126, 1.42, 6?fl^ 3^ methyl^* 

singlets, ^s]^ 5L06<4|^ C-302} 2^ 

methyl7]7f doublets 7.5 Hz)S ^EBrSH o}^. ^ 
4)tr4. St!- /=7.5HzS 444^ dou- 

blet^- glucose-S] anomeric proton *-S. glucose^- 

p-^f-i- *kz sdM- ateitr ^ 5as4. i8) *f 

.§■-&§- #tr*H # =11 compound l£ ursane type 
2] triterpene glycoside^] s}-f* 0 J# <g *r SlUS. 
oj, a CagHaO^ ^S^l tor- 

raentosideSl 71^^1:2}- ti]j2.^- 2} 2}- ^s. ^^]*}^ 
°] (+HormentosideS #$*1$4. 16) 

4tM" 2fe *W "*fl£ 10% H 2 S0 4 (in 

EtOHH 21*H ^^AS. ^sjsao.^, MS 
spectrumofl'H molecular ion peak?} w/z 290(M + ) 
°M 44#A^ MS spectrum^ ! H-NMR 5 U C- 
NMR(15C)S.^ C 15 H M O s AS ^*H8 

4- FeC^, Mg-HCl 1^1 <&%o)3. m IR spectrum 
<*IH 3200cm- 1 (OH) 1626(C=C), 1519, 1461 ^ 
1376 ^ 1284 cm^l^i frrtfl*- 44^-fcr 30. 

3. compound 2^ flavonoid^l S^-til-i- 4 s 
3tt 21-2-1*1 uv spectram<HWfe catechu^] 7l 
9l*#r 281nm2l £4^ttH ^^cf. 2 "' IR spec 
trum^^fe <?2.52(dd 7=16.5, 8.5Hz)4 2.86(dd 
/=16.5, 5.0Hz)«W ABX type°-3. coupling^ 
signally ^ sm°J*j, 85.37, 55.94<>M 
meta coupling&Kz doublet signal°l 

4. 86.73(dd /=8.0, 2.0 Hz), 56.77(d, /=8.0), 86.85 
(d, /=2.0)°1W 3*l$r benzene^ proton signal^ & 
#51514. "C-NMR daferiWfe C-3°] 867.48°1H 
m$o) hydroxy! groups} afcltf =r 
carbonyl group€r ^H*W i»H ^ Sl^. 6 1 

^4 5J [^^(-4.5°)^.^ 0)1-^0. H . 



1 


3.11-3.09 m 


55.05 


2 


4.73 d (4.0) 


86.77 


4 


3.92-3.90 m 


72.51 




4.30-4.27 m 




5 


4.30-4.27 m 


55.05 


6 


4.73 d (4.0) 


86.77 


8 


3.92-3.90 m 


72.51 




4.30-4.27 m 




r 




132.79 


2' 


6.59 s 


103.38 


3' 




147.85 


4' 




134.99 


5' 




147.85 


6' 


6.59 s 


10338 


1" 




132.79 


2" 


6.59 s 


10338 


3" 




147.85 


4" 




134.99 


5" 




147.85 


6" 


6.59 s 


103.38 


Me 


3.91s 


57.07 






57.09 



tM CHOjMeOHaOiDi- -fM^flS. «H silica 
gel column chromatography!- -y^sf^ 57fl2] ±& 
«4nr^4. 6-2^ ^-^#4- CHjOjAfcOH 
(l:l>i- -fri^'IIS. 8H Sephadex LH-20 column- 
chromatographyl- ^r*!^- ^, «-hexane:EtOAc(l:2) 
-§- -n^^- u flS *M silica gel column chromatogra- 
phy!- '4*1 271)21 £££)<>_£. M-^fSW. 2 
^ ^'^-1: «-hexane:EtOAc(l:2)# -8-#-§- D llS. 
HPLCS ^^|«H «JW 1-^ 7mgt- <^^4. 

mp: 172-174X, [a]"-14.1°(CHClj, c 0.178); 
UM ^(MeO^nm: 272, 244, IR, v^CHCl,, 
cm -1 ): 3400(OH), 2941, 1619(C=C), 1518, 1463, 
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catechin^S. ^tm^ £-^°] data*} «la*H 

3WW 3£ fttftf «-^S 10% H£0 4 (in 

EtOHH S^W t-^SiCLoj, MS spec- 

trum 6 !!^ molecular ion peak?} m/z 290(M + )AS. 

MS spectrum^- ^-NMR ^ B C-NMR 
05QS*3 £*Hfe C B H u O^S Fe 
Clj, Mg-HCl «8^oifto^ f ir gj uv spec- 

trum4 NMR spectrumfe compound 2S> *fl-¥- -fr 
^f*r$54. 'H-NMR spectrum^- 84.82°!W broads- 
singlet 54.18°lHsl multipletol compound 2S| 
signal!^ *r°]» iS^, U C-NMR dataPlHfe C- 
22} C-3S] chemical shiftSHH compound 2S]- 
o,7 r Sm. 3 * ^ « [a] D ^(-19.4°)i- 7l« 
2] -3-^.3}- ti]_SL*M compound 3fe (->epicatechin°- 

4fe ai-sfl 1-^5. 10% KjSO/in 

EtOHWl ai*H *) 7 ^-^- #*3=l&4. quasimolec- 
ular ion peak7)- w/z 673([M+Na]*, 18)<>!H 4^ 
FAB-MS spectrum^ U C-NMR(36C>3-^ £*H]fe 
CjjHjeP^os. IR«M (3375cm 1 ) 

S> carooxyl7l(1733cin>l] &rtf7\ 
4. IR ^ NMR spectrumfe compound 1^- D fl-r- 
•^-A>eM compound 2 Sit!" ursaneTfl triterpene 3} 
^«>5S4. 'H-NMR spectrum^ 5 
0.92, 1.04, 1.22, 1.26, 1.38, 1.61*11 *\ 67jjsl 3^ 
methyl7l7r singlet signall-sj- 5 1.07°fi*| C-30S] 2 
^ methyl doublet signal(f=6.5)°| ^Sl&t}. 23 ' JE 
# 8 6.3K1H, d, /=8.0 HzH^i glucoses] ano- 
meric proton signal 4 1 U C-NMR 

spectrum °!| A ] fe 37l]S] carbinol carbon signal (5 
130.34, 141.22)#°1 £#£j&4. *}S1* -f 

sfl A 1 compound 43] -T-Sfe euscaphic add 28-0- 
B-D-glucopyranoside5. ^*}&3L 7}& *)ZL 
$ €4 -Ha ^^1*H °1 (+)-euscaphic 
acid 28-0-3-D-glucopyranosideS 3^*1S4. 16) 

5fe Sj-Sj #33. 10% H£0 4 (in 

EtOHH S]§H ^-fM UNWSU-' 0 ,, molecular 
ion peak7f m/z 358(M + )3. 4^\+ MS spectrum^- 
3.-^ CjoH^O^. -Wr$4. IR spec- 

trunriH 3300cm'^H 44\+ -f^flt- **M OH 
7> ^B*fr It ^ 505a4. l H-NMR spectruntfW 
fe 3-methoxy-4-hydroxyphenyl groups] ^i^^^} 
pattera°3*| 86.91~6.80°!W 37fls] aromatic pro- 



ton signaH-4 83.90°!M Pflsl aromatic methoxyl 
group°?l £]*> signaH-°] #§-£184. U C-NMR spec- 
trunHWfe %■ l&HQ signal*^ I €#sl5a4. ^ f 1 
3-methoxy-4-hydroxyphenyl groups] sltl signalS 
ol^H 854.88, 86.582 r 7237*)]^ 37fl5] signaH^'l 
^slSife^, «1S¥«1 furofuran rings) ^fl# ^ 
^ ^ SJSic}-. 23 ' ^l-SS^-el compound 5fe 

3-methoxy-4-hydroxyphenyl groupi- 5^*}fe rfl^ 1 
-p-S^] furofuran type lignan'Jl pinoresinolS. ^§ 
*>5|3L, [cc] D &(+51.5°) ^ data4 
(+)-pinoresinolS. 

fr& SMQ 1-^5- 10% HjSO, 

(in EtOHH S]^M ^^^S. ^A3jj£]^6.^ f molec . 
ular ion peak7> w/z 388(M + )3. 4e»+ MS spec- 
trum^ "C-NMR dataS^ ^Hfe C^H^O^S. 
^8*l-5i4. IR spectrunvHH 3439 cm^]^ ij&M 

**h 0H7h ^ii^-i- t sasi4. 'h- 

^ U C-NMR spectral] <*! 3,5-dimethoxy-4-hydrox- 
yphenyl groups]- 3-methoxy-4-hydroxyphenyl group 

^^^j^l pattern!- ^ 5U^4- 3,5- 

dimethoxy-4-hydroxyphenyl group-83.91(6H, s) and 
86.59(2H, s) in ^-NMR, 857.08, 103^39, 132^2, 
134.96 and 147.84 in 13 C-NMR; 3-methoxy-4- 
hydroxyphenyl group-83.92(3H, s) and 6.82-6.91 
(3H, m) in l H-NMR, 856.65, 109.27, 114.96, 
119.63, 133.57, 145.94, 14739 in "C-NMR^C- 
NMR spectrum 6 !] *j aromatic functionality 0 !] S] 
signa® ol^H 854.81, 55.10, 86.51, 86.84, 7230 
3)- 72.56 67fl^ signal^l ^:#£]5ifec-l] -f- 
fl> furofuran rings] &4I# ^ °W 

s] 7.}^.S. J fEi compound 6-8- 3-methoxy-4-hydro- 
xyphenyl groups]- 3,5-dimethoxy-4-hydroxyphenyl 
groupi- i^Sffe furofuran type lignan^S. ^s}^ 

(+)-medioresinolS] 7}£ &&$e] NMR data 
<4 °J^]sH ^ (+>medioresinolS. 

Sfti 7fe «-^#^S 10% H 2 S0 4 (in 
EtOH)°ll S1*M ^^^5. ^£]S1^, molecular 
ion peak7f w/j 418(M*)S MS spectrumsf 

"C-NMR dataS^ ^Hfe C^OaS. ^§*>^l 
4. IR spectrum*!]^ 3375cm-^lAi t\^d ^cfl 

• *«H 0H7i7> ^ii^-i- « ^ °asi4. j h- 

NMR spectrum^l^ife 3,5-dimethoxy-4-hydroxyphe- 
nyl groups] ^a}o] pattem^-^i S6.59°!l^i aro- 
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matic proton singlet peakl-4 83.91°)H aromatic 
methoxyl groups ^ signal] *C- 
NMR spectrum^Afe % 127fl^ signal ^#5] 
Si^f. zl ^ 3,5-dimethoxy-4-hydroxyphenyl group 
3$ signall- ^l^l^l 555.05, 86.77^ 72,51°M 
37fl^] signal] ^g-slSfec-l], ofe compound 5*1 
furofuran ring°l] ^ signal**}- ufl^f o.^}^^ 
*}^^ compound 7£ 3,5^dimethoxy-4- 
hydroxyphenyl groupi- S^fe <fl^]^£] furofu- 
ran type lignan<J] (->syringaresinol5. 

$tf&(Actinidia arguta)$\ ethyl acetate xM^f 
methylene chloride -g^-a^e] ^e)^> 
*J 3t t^S^t}. EtOAc soluble fraction*)] 

AJ fe (+Mormentoside, (+>euscaphic acid 28-O-p- 
D-glucopyranoside, (-^catediin, (-)-epicatechin ^ 
4W1 *ra*fr methylene chloride 

soluble fraction i^i^ (+)-pinoresinol, (+>medio- 
resinol, (-)-syringaresinol# -g-^-sH ^0} 
*m m^r^r Actinidia ^D*te 
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